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(54) /abstract Title 

Apparatus and method for gripping and releasing tubulars inching a grip assurance mechanism 



(57) An apparatus for gripping and releasing a tubular 33, 34 includes 
having slips 15, 14 for gripping and releasing the tubular and a valve 1 
pressurised fluid to move the spider slips 14 between a gripping and 
mechanism is provided to mechanically inhibit movement of the valve i 
release the tubular if it is not being correctly gripped by the elevator. 
18 is manually operated by a lever 22 which projects through a guide 
movable to allow, the lever 22 to release the spider slips if the elevatoi 
A sensor is preferably provided to detect when the elevator slips are 
sensor may be a piston and cylinder arrangement 28 or a switch (51, 
a further piston/cylinder arrangement 31 coupled to a rod 32 which 
position. 



an elevator 13 and a spider 12. both 
8 for directly controlling a supply of 
release position. A grip assurance . 
18 such that the spider slips do not 
Ffreferably, the fluid supply control valve 
Diate 24, the guide plate only being 
slips are correctly gripping the tubular, 
the correct gripping position and this 
figure 8). The sensor preferably controls 
loitks the guide plate 24 in the appropriate 
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Method and Apparatus for Gripping Tubniars 



The present invention relates to a method and 
example drill pipe. More particularly, the present i 
such a method and q)paratus of a mechanism for 
tubulars during a handling operation. 



apparatus for gripping tubulars, for 
invention relates to the provision in 
avoiding the accidental release of 



string 



During the construction and maintmance of oil 
extremely long stiings of tubulars. For example, in 
used, whilst after a well has been drilled a casmg 
line flie well. Subsequently, a tubing for conveying 
the casing. Due to ttie great wdght of such tubular 
tons, extreme care is required wh« constructing, raiangj 



wells it is necessary to construct 
Older to drill a well a drill string is 
must be constructed in order to 
oil to the surface is inserted inside 
strings, possibly several hundred 
;, and lowering tiie strings. 



Figure 1 illustrates in schematic form a typical lubular handling system which is 
mounted on the surface of an oil drilling platform 1 . Mounted in the platform itself is a 
spider 2 for gripping a tubular 3 extending beneati the platform 1 into a welL The 
spider 2 may be mounted within a rotary table, for e xample where the string 3 is a drill 
string. Suspended above the platform 1 is an elevator 4 which is arranged to grasp 
individual lengths of tubular 5 which are to be attached to the string 3, or altmiatively 
which have just been removed fiom the string 3. Tlie elevator 5 must also take the full 
weight of tiie string 3 during the raising or lowering of the string 3 through the spider 2 
(and immediately foHowing the addition or removal of a length of tubular from the 
string). Both the spider 2 and the elevator 5 must le able to take the foil weight of the 
strings. 

A typical sequence of events during the making up c|f a string is as follows: 

the spid^ grips the existmg string; 

a new length of tubular is removed fiom a storage rack and is gripped in a 
vertical orimtation by the elevator; 



the elevator is moved to position the lower pin 7 of the new length above the 
upper box 6 of the string projecting firom the spider - and the opposed pin and box are 
engaged; 
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i 



5 



the grip of the elevator is released, and the new length is engaged by a power 
tong and spinner and the joint tightened; 



the elevator again grips the string and is raised slightly to take the weight of the 
string, and the spider releases the string; 



the string is lowered by the elevator through the spider by the height of one 
length of tubular; 




10 



the string is once again gripped by the spider, and the elevator released to collect 



a ftulher length of tubular. 

. The basic construction of the spider 2 and the elevator 5 is the same and is illustrated in 
a cross-section in Figure 2. A hollow cylindrical structure 8 has an irniCT wall which 

15 slopes outwardly towards its upper openmg. A member 9 supports a set of slips (for 
example three) 10 which are shaped to slide into the upper opening of the structure 8 
and at to engage the sloping inner sidewalk of the structure 8. The slips 10 are free to 
move radially to a limited extend. Each slip 10 can be raised and lowered relative to the 
structure 8 by a pneumatically or hydraulically driven piston 11 which engages a 

20 cylinder extending into the structure 8; It will be understood that when the slips 10 are 
in the lowered position, they will engage the outer surface of a tubular passing through 
the centre of the apparatus. The weight of the tubular and the friction between the 
tubular and the slips 10 will force the slips 10 downward and inward (as a result of the 
reaction force between the slips 10 and the inner surface of the structure 8). Thus the 

25 grip tightens on the tubular 5. 

The hydraulic or pneumatic power which can be applied to the pistons which move the 
slips is limited. The resulting force is not sufBcient to raise the slips of an elevator or 
spider when that elevator or spider is taking the weight of any significant length of 
30 tubular. In theory at least it is not possible for an operator to release the slips of the 
elevator and the spider at the same time, an action which would result in the dropping of 
the tubular into the well. 



A potential problem wift the slip design described hQwever is that it is possible, when 
the new lengfli of casing has been attached to the String and the elevator regrips the 
tubular, for the elevator to grip fee tubular at too high a point such that the slips contact 
the tubular at Ae junction between the outstanding box and the main body of the 

5 tubular. Thiis, fte only contact between flie slips an^ flie tubular may be over a smaiSl 
part ofthe lOTgfli of the slips. This situation is iltastr^ in Figure 3. The elevator may 
be able temporarily to hold a sufficient proportion >f the full tubing string weight to 
allow flie spider slips to be released. However, following the raising of the spider slips, 
the elevator may not be able to take the full weijght pf the string with the string being 

10 dropped into the wiell, 

• . " . ■ . ■ • . • - ■ 

A possible solution to the problem has been disclosejJ in US4,676,312. This document 
describes an interlock circuit in which the supply of jpressurised air to the valve which 
controls the movement of the spider sKps is prevented by an interlock valve if the 
15 elevator slips are not correctly engaged with the tubirjg. 

According to a first aspect of the present invention there is provided apparatus for 
gripping and releasing a tubular, the apparatus coinpr^sing: 

an elevator having sKps for gripping md rele2(sing the tubul^^ 
20 a spider having slips for gripping and releasii^ the tubular, 

a valve for directly controlling the supply of pressurised fluid to move the spider 
slips between a gripping position and a release position; and 

means for mechanically inhibiting movem^t of said valve to a position in 
which the spider slips release the tubular when ttie jelevator slips are not in a gripping 
25 position. 

As used here, the term "elevator" means apparatus which is arranged to grip and hold a 
tubular for the purpose of raising and lowering the ti^bular. The term "sfpider** means an 
^paratus arranged to grip and hold a tubular whilst ^^maining substantially stationary. 

30 

Embodimmts of the present invention may signi^cantly reduce the risk of a tubular 
being dropped into the well as a result of the elev^or sHps not properly engaging the 
uppermost length of a tubmg string. The movem^tiof the valve controlling the opening 
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of the spider slips is mechanically inhibited if the elevator slips are not correctly 
engaging the tubular. 

Preferably, said valve for directly controlling the supply of pressurised fluid to move the 
S spider slips is a mechanically operated valve which is operated manually. Alternatively 
however, the valve may be opiated by an electrical motor, solenoid, etc, and/or may be 
remote controUed (e.g* using radio, infia-red, or ultrasonic signals). 

In certain embodiments of the present invention, the valve for controlling the supply of 
10 pressurised fluid to the spider slips is operated by a lever. The means for mechanically 
inhibiting movement of the valye comprises a guide plate through which the lever 
projects. The guide plate is moveable between first and second positions. In a first 
position the guide plate prevents movement of the lever to open the valve and in a 
second position allows movement of the lever to open the valve. Movement of the 
15 guide fi-om the first position to the second position is prevented if the elevator slips are 
not correctly closed. 

In certain embodiments of the present invention, the apparatus comprises sensor means 
for detecting when the elevator slips are in the correct gripping position. The sensor 
20 means is coupled to said means for mechanically inhibiting movement of the spider 
control valve. 

In certain embodiments of the invention, the sensor means comprises a piston and 
cylinder arrangement coupled between the main body and the slips of the elevator. The 
25 piston and cylinder arrangement is coupled hydrauhcally to said means for 
mechanically inhibiting movement of the spider control valve. 

In other embodiments of the present invention, said sensor means comprises a switch 
which is moved firom a first position to a second position when the elevator slips are 
30 moved to the correct closed position. When the switch is in the first position, 
movement of the guide plate fix)m its first to its second position is prevented. When the 
switch is in the second position, movement of the guide plate firom its first to its second 
position is possible. More preferably, the switch controls the supply of pressurised fluid 



5 



to a piston and (^linder arrangemait, the piston of whiich locks the guide plate in its first 
position w*OT 4e »qq)ly of pressurised fluid to the (^lindCT is prevent 
the guide plate when the supply of pressurised fjuid to the cylii^ is allowed. 
Preferably, said switch is anranged to directly opem aiid close a hydraulic or pneumatic 
5 circuiL Altonatively, the switdi may form part 6f an electrical dicuit whidi is 
airanged to open and close a hydraulic or pneumatic cjicuit 

The means for medianically inhibiting movement of the spider control valve may 
con^irise a pistom and (ylinder arrangement of a hydnjulic or pneum^c drcuit coiqiling 

10 an elevator control valve to a piston and cylindrar arrangement for opiening and cloeong 
the elevator slqw. The iBrst mentioned piston and] cylinder anangonent is located 
between flie piston and q^inder anrangraiiait for moving the slq^s and the elevator 
control valve. A rod ofthe first mentioned piston andi<^lindar arrangement is displaced 
by Ihe flow of fluid in the circuit to inhibit or allow movanent of lbs spider control 

15 valve. 

OthCT ananganents for locking and unloddng the guide plate are oivisaged. The 
sensor may be an optical of electrical switch which djetects closure of flie elevator sKps. 
The switdi may conlrol the supply of pressurised fluid (pneumatic or hydrauBc) to a 
20 guide plate loddng means. 

Ihe apparatus may comprise a mechanical link coupling the elevator slips to the means 
f<» mechanically mhibiting movemoit of the spider control valve. For eacan^le, the link 
m^ be a Bauden cdble where movonent of tiie elevator sSps causes a conresponding 
25 movement of the core of the cable whidi is connjected to the means for inhiWtiiig 
movanoit of tiie spidar control valve. 

It will be qipreciated that the sqjparatus may also jcomprise a mechanically opoated 
vah^e for controlling tiie supply of pressurised fluid to move the elevator sKps between a 
30 gripping position and a release position. This valvq may be operated by a lever which 
also projects through said guide plate. Preferably, jwhen die guide phite is in its first 
posation, the lever may be moved to open the elevator slips, whilst when the guide plate 
is m its second position, movement of the lever to opa» the slips is prevoited. 



In alternative embodiments of the invoition, the mechanically operated valve for 
controlling the supply of pressiurised fluid to move the q)ider slips between a gripping 
position and a release position may be operated by a switoh, knob, or tiie like, with 
5 movement of the knob» switch, ^c being inhibited to prevent the valve being operated 
to open the spider slips ^en the elevator slips are not correctly closed. 

An additional user operable locking means may be provided for preventing accid|ental 
movement of the guide plate between the first and second positions. 

10 

According to a second aspect of the present invention there is provided a method of 
controlling the grippmg and releasing of a tubular and comprising mechanically 
inhibiting movement of control means for directly controlling the flow of fluid to raise 
and lower a set of spider slips, when a set of slips of an elevator are not correctly 
IS gripping the tubular, such that the spider slips cannot be moved from a gripping to a 
release position. 

Preferably said control means is a valve. However, the control means may be any other 
suitable apparatus such as a pump. 

20 

According to a third aspect of the present invention there is provided a method of 

.%. 

gripping and releasing a tubular, the method comprising the steps of : 
gripping the tubular with a spidei; 

actuating a set of slips of an elevator in order to move the slips from a position 
25 in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider; 

in the event that actuation of the elevator slips does not caiise the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
controlling the movement of a set of spider slips such that the q>ider slips cannot be 
30 moved from a gripping to a release position; and 

in the event that the elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move the spider slips from the gripping to the release 
position. 



For a better understanding of the presort inventirai acjd in order to show how the same 
may be carried into effect refaence will now be ipade by way of eaLwaple to the 
accompanying drawings, in which: 

5 ■ ■ 

Figure 1 illustrates schematicalty an elevator and ppider arrangemoit for handling 
tubulars; ! 

Figure 2 illustrates in more detail flic structure of an 0evator/spider of the airangraient 
10 of Figure 1; 

Figure 3 illustrates a scenario where flie elevator ^lips are not correctly griming a 
tubing ^ 

15 Figure 4 iUustrates schematicaBy a system for controlling flie elevator and spider of flie 
arrangement of Figure 1; 

Figure 5 iUustrates in detail a valve contn>l mechanise of the systm of F 
20 Figure 6 illustrates ttie control system of Figure 4 in a second operational configuration; 

Figure 7 iUustrates schematically a modified systqn for controUing flie elevator and 
spider of die arrangement of Figure 1; 

■ I ■ . - ■ 

25 Figure 8 iUustrates an alternative system for contro^Bng flie elevator and spider of flie 
arrangement of Figure 1; 

i 

Figure 9 aiustrates in detail a valve control mechaniipn of flie system of Figure 8; 

30 Figure 10 iUustrates flie control system of Ffeure 8 in a second operational 
configuration; and i 
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Figure 1 1 illustrates schematically a further modified system for controlling the elevator I 



and spider of the arrangement of Figure 1 . 

A conventional system for handling tubulars usmg an elevator and spider arrangement 
has been described above with reference to Figures 1 to 3. There will now be described 
a control system for controlling the operation of such a spider and elevator arrangement 
in order to reduce the risk of a tubular being dropped down a well. The following 
discussion concerns the making or breaking of a drill pipe string although the apparatus 
and control system can equally be used with a well casing or tubing. 



With reference to Figure 4, there is illustrated a spider 12 having a set of slips 14, and 
an elevator 1 3 having a set of slips 1 5. The spider and elevator each have a construction 
which is similar to that illustrated in Figure 2. More particularly, the slips 14, 15 of the 
spider 12 and elevator 13 are raised and lowered by respective hydraulically operated | 
1 5 piston and cylinder arrangements 1 6, 1 7 (only one piston cylinder arrangement is shown 
in Figure 4 for each of the elevator and spider). Pressurised fluid is supplied to the 
piston arrangement 16 of the spider 12 via a spider control valve 18 and supply lines 19. 
Similarly, Pressurised fluid is supplied to the piston and cylinder arrangement 17 of the 
elevator 1 3 via an elevator control valve 20 and supply lines 21. 

20 

Both the spider control valve 18 and the elevator control valve 20 are opoated by 
respective levers 22^3. In order to close a set of slips 14,15 which are currently in the 
release position, the lever of the corresponding control valve is moved for a short time 
(e.g. a few seconds) to a "close" position. After the slips have been moved, the lever is i ; 

25 returned to a central "neutral" position. Similarly, in order to open a set of slips 14,15 

currently in a closed position, the corresponding lever is moved for a short time to an . ' i 

"open" position before being returned to the central neutral position. Each lever 22, 23 
therefore has three positions; open, close, neutral. In the arrangement shown in Figure | 
4, the close position for the control valves 18,20 is the uppermost position of the |; 

30 respective levers 22,23, whilst the open position is the lowermost position of the levers. 
The neutral position lies in the centre. 
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In coder to control the operation of the levers 22, ^3, the control valves 18^0 are 
mounted directly beneath a guide plate 24 (in the sdi^matic ilhistration of Figure 4, the 
control valves 18,20 and levers 22,23 are shown displaced froni die guide plate 24 for 
the sake of clarity). The guide plate 24 has a series ^f slots 25 machined into it. The 

5 slots 25 define the various positions to which a lever 2?, 23 can be moved during certain 
stages of a pipe handling process. The guide plate 24i is sKdably mounted within a box 
26 which contains the spider and elevator control valves 18, 20. The guide plate 24 can 
be did betweai a iSist ri^tmost position to a secon^ leftmost position, providing that 
both levCTS 22,23 are in the close positions (and that t^e guide plate 24 is not oftarwise 

10 locked T see below). i 

In die first (qierational position, the elevator control yalve lever 23 can be mov«i &om 
the neutral position to both the open and close positions, whilst the spider control vahre 
levCT 22 may be moved betwwai die neutral and tjie close position. Li the second 
15 operational position of die guide phte 24, the eleyator control valve lever 23 must 
lemam in the close position, whUst die spider cental vaWe lever 22 may be moved 
ftom die neutral position to bofli the open and close ipositions. Figure 5 iUustrates die 
. guide plate anangement in more detail. 

20 Wifli reference again to Figure 4, an auxihary hydiau|ically operated piston and cylinder 
arrangement 28 is shown coupled to ttie annuhir ring 29 on which flie elevator sKps 15 
are mounted The arrangement 28 does not play an pwrtive part m raising and lowaing 
die slips 15, but rather acts as a passwe slip positi<m| saisor. The position of die piston 
widiin die cyhnder trades tiie position of die elevatcjr sUps 15. The anangranent 15 is 

25 coupled via hydrauKc fluid supply Imes 30 to a guidej phite lockmg mechanism 31. This 
mechanism comprises a fiirther piston and cylinder jarangement A rod 32 coupled to 
die piston 35 of die mechanism 31 is arranged to epgage die guide plate 24 when the 
piston 35 is fiilly extended, locking die guide pfate 24 in its rightmost position. 
However, when die piston 35 is wittidrawn, die ro<^ 32 disengages die guide plate 24 

30 allowing die guide plate to move fireely between ijs leftmost and rightmost positions 
(subject to die podtion of die levrars 22,23). 
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Figure S illustrates a lock 27 which blocks a slot which, when unblocked, altows the 
movement of the spider control valve lever 22 to the open position - in excq)tional 
circumstances, when it is required to open the spider slips 14 and the elevator slips 15 at 
the same time, this lock 27 may be manually removed. 

5;. 

The operation of the control systeni of Figure 4 will now be described, assuming that 
the system has previously been operated such that the sUps of the spider 12 are gripping 
a lower portion of a drill string 33 whilst the slips 15 of the elevator 13 are in the raised 
or open position relative to an upper length of drill pipe 34. Assimie now that the upper 

10 length 34 has been attached to the lower drill pipe string 33 and that the joint has been 
sufiBciently tightened. In order to allow the drill string 33 to be lowered through the 
spider 12 such that a further length of drill pipe may be attached to the top of the string 
33, the slips 14 of the elevator 13 must be closed to allow the elevator 13 to take the full 
weight of the drill string 39 when the spider slips 14 are raised. The guide plate 24 is 

1 5 currently in the rightmost position such that the lever 23 of the elevator control valve 20 
can be moved from the neutral position to either the open or close position. The lever 
23 is moved by the operator to the close position and the control valve 20 opened to 
supply pressurised fluid to the top of the piston cylinder arrangement 17. The 
application of pressurised fluid results in the slips being lowered into the elevator 13. 

20 

The position of the piston within the arrangement 28 tracks the position of the elevator 
slips 15 relative to the elevator body. Movement of the piston within the cylinder 
causes fluid to be expelled from ttie cylinder, through the supply lines 30 into the top of 
the cylinder of the arrangement 31 . This causes the piston 35 to be withdrawn into the 

25 cylinder, moving the locking rod 32 away from the guide plate 24. When the elevator 
slips 15 have been lowered to the correct position in which they engage the body of the 
pipe length 34, the rod 32 is disengaged from the guide plate 24. In this position, the 
guide plate 24 can be moved by the operator to the left providing that both levers 22^3 
are held in the close position. The lever 22 can then be operated to open the spider slips 

30 14. This configuration is illustrated in Figure 6. 

In the event that the operator moves the elevator control valve lever 23 to the close 
position whilst the elevator 13 is located at too high a position with respect to the upper 



length of drill pq>e laigth 34, it is possible that the elpvator slips 15 may close around 
the junction between the upper box of the pipe and! the main body of the pipe (the 
situation illustrated in Figure 3). If this happens, thenithe grip achieved by tiie elevator 
13 on the pipe length 34 is not necessarily sufBciait ^ take the full weight of the drill 

5 pipe string 33. The grip achieved might be sufficieni to take enough of the weight to 
ailow flie spider slips 14 to be raised. As has abea^ jberai described, this situation can 
result in the subsequent dropping of the string intoi the well. However, it will be 
^jpreciated ftat if the elevator slips 15 close about flie box of the p^ length 34, tiien 
the sBps 15. will not be able to move to flieir corr^ lower position relative to tiie 

10 elevatOT bo^. Raflwr, the sKps 15 will become i"jammed" at some intennedialB 
portion. ' 

If tills situation arises, the piston of the sensor arrangement 28 will not be sufficiently 
wiAdrawn into die cylindw. The volume of fluid trai^feanred to die arrangement 31.will 
15 not be sufficient to folly disengage flie rod 32 fiw the guide plate 24. It wiU not 
thaefore be possible fi>r an operator to move the guide plate i24 to flie left, md to opea 
the q>ider sKps 14. Tins embodimoit of the presepst inventicm tiierefore provides a 
medianical "sequencer" for tiie spider and elevator octroi vahres 1 8,20. 

• . ■ ! ■ • • 

20 Figure 7 ilhistrates an alternative control systan fi>t ensuring tiiat the ^idcr slips 14 
cannot be opened when tiie elevatcw slips 15 are noti correctiy grinding the drill string. 
Components common to the system of Figure 4 have been identified using the same 
reference numerals. A piston and cylinder arrangenjent 40 has a rod 41 coupled to its 
piston 42. This rod 41 provides the locking medMtnism for the guide plate 24. The 
25 arrangement 40 is located within the fluid circuit 44,45 coupling the control valve 20 to 
the anangemcnt 17 whidi raises and loweiss the eleW slips 15. A one way valve 43 
is connected in parallel with the anrangement 40.! When tiie elevator slips 15 are 
lowered, fluid is expeUed from the cylinder(s) of thej arrangement 17. This fluid drives 
the piston 41 into its cylinder (no fluid can flow thr9ugih the valve 43), causing the rod 
30 41 to disengage from the guide plate 24. Assunjmg; that the elevator slips 15 are 
lowered to the correct position, tiie guide plate 24 isjfiee to move to the left. Of course 
if Ae slips are not lowered correctiy, tiien die guidciplate 24 is prevented from moving 
bytherod41. 
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When the valve 20 is subsequoitly operated to raise the elevator slq[)s 15 (following the 
opening aiid closing of the q)ider slips 14), pressurised fluid drives the piston 42 out of 
its chamber. The pressurised fluid expelled £ix>m the chamber is in turn forced into ttie 
5 chamber(s) of the elevator slip drive arrang^ents 17, causing the elevator slips IS to 
be raised. The valve 43 is provided to compensate for leaks, and ensures that sufficient 
fluidi is available to fully open the elevator slips IS \s4ien reqi^^ 

Figure 8 illustrates another control system according to the present invention. Again, 
10 reference numerals used in Figure 4 have been reused to identify conmion parts. It is 
noted that the embodiment of Figure 8 uses a guide plate 24 having a different 
arrangement of guide slots 50. This arrangement allows the guide plate 24 to be shifted 
only when both levers 22,23 are in the neutral position (and movement is not prevented 
by the locking rod 32). The guide plate 24 is shown in more detail in Figure 9. 

15 

With reference to Figure 8, a mechanically operated valve switch 51 is rigidly attached 
to the main body 52 of the elevator 13. The valve switch 51 forms part of a pneiunatic 
control circuit. A contact member 53 is attached to the upper annular ring 29 which 
supports the slips 15. When the spider slips 15 are in the raised position, i.e. the spider 

20 is in the release position, the contact member 53 is not in contact with the valve switch 
51. In this position, the valve switch 51 remains closed and does not pass compressed 
air from its input to an output. However, when the spider sUps 15 are in the correct 
lowered position, and the spider 13 is in the gripping position, the contact member 53 
contacts the valve switch 51, causing the switch to open and compressed air to be 

25 supplied from the input of the valve switch 51 to its output. 

Pressurised fluid is supplied to the input of the valve switch 51 via a supply line 54 
(which is coupled to a pressurised source of fluid which is not shown in the drawing). 
The output of the valve switch 51 is provided to the input of a delay circuit This circuit 
30 comprises a one way flow regulator 55 which allows the compressed air from the output 
of the valve switch 51 to be fed to the input of an accumulator 56, The output of the 
accumulator 56 is provided to a control input of a second valve switch 57. The main 
input of the second valve switch 57 is coupled to the supply line 54. The output of the 
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second valve switdi 57 is provided to an input of thq piston and cylinder airangement 
31, wbich input is situated in front of the head of the piston 35. 

I ■ ■ ■ . 

In the event Aat the elevatw slips 15 close about the 91am body of the drill pipe 34, the 
slips 15 will be lowered relative to the elevator 13 to| the required extent The contact 
member 53 vnll contact the yalve switch 5i, causingjthe switiA to open. Compressed 
air will flow fiom the supply line 54, through the flt^ regulator 55 to the input of the 
accumulator 56. Pressure builds up m the accumufator 56 until the pressure at the 
output oftiieMJCumulator 56 causes the second valve ^tdi 57 to open. Thetimetaken 
for the accumulator 56 to charge to a sufficient pre^ to activate the second valve 
switch provides a short time delay between the closiire of the elevator slips 15 and the 
possible release of the guide plate 24. As long as the second vahre switch 57 remains 
closed, no pressure is present at the head of the pist<fn 35 and the piston remains in its 
folly extended position in which the guide plate 24 is locked m its rightmost position. 
However, when the second vaWe switch 57 is open^J, compressed air fiom the supply 
line 54 is conducted to the head of the piston 35 caus^g the piston to be retracted withm 
its cyhnder. The refraction of the piston 35 causesjthe guide plate 24 to be released. 
Assummg therefore that the operation of the lever 2p has resulted in the elevator slips 
15 being moved to their correct lowered or closed ^ition, the operator can slide the 
guide plate 24 to its leftmost position. Hie operator pan then operate the lever 22 of the 
spider control valve 18 to move the spider slips 14 1^ tfieir raised or open position. The 
elevator 13 then takes the foil weight of the drill pi|)e string 33. This configuration is 
iUustrated in Figure 10: j 

In the event that the elevator slips 15 grip around thqbox of the drill pipe 34, the contact 
member 53 attached to the s% support ring 29 not contact and open the valve 
switch 51. Thus, no pressure wiU be appKed to the head ofthe piston 35 and the gui^^ 
plate 24 wiU remain locked m its rightmost pbsitjbn. In this position, the lever 22 
operating the spider control valve 18 cannot be moied fiom its neutral position to open 
the spida slips. 

i 

Figure 9 Ulustrates a manuaUy operable lockmg mejshanism 58 which is mounted in the 
box 26 supporting the guide plate 24. The lockmg mechanism 58 is of a type which 
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whai pulled out allows movement of the guide plate 24 6om the left to the right and 
vice versa whilst when pushed in prevents such movement of the guide plate 24. In 
order to move the guide plate 24 fiom the right to the left position, m addition to the 
piston 35 being fully withdrawn into the cylinder 29, the operator must pull out the 
locking mechanism 58 (against a spring force) and at the same time slide the guide plate 
24 from the right to the left. When the operator releases the mechanism 58, the guide 
plate cannot be shifted to flie ngjxt unless the operator again pulls out the mechanism 58. 
The locking mechanism 58 therefore provides an obstacle to an operator moving the 
guide plate 24 to the left, opening the spider slips, and then sliding the guide plate to the 
right and opening the elevator slips (this could of course only happen in the case that a 
small length of drill pipe is being held by the spider elevator arrangement). 

Figure 1 1 illustrates a further control system for controlling an elevator and spider 
arrangement such as has been described with reference to Figures 1 to 3. In this 
arrangement, the contact member 53, coupled to the elevator slips 15, is arranged to 
open and close an electrical switch 60. The electrical switch 60 forms part of a circuit 
comprising a battery 61 and an electrically controlled valve 62. When the elevator slips 
15 are in the raised position, the contact member 53 is out of contact with the switch 60, 
and the switch 60 is in the open position. The electrical circuit comprising the switch 
60 therefore remains open and no electric power is supplied to the control input of the 
valve 62, However, when the elevator slips 15 are correctly lowered, the contact 
member 53 closes the switch 60 such that the battery 61 is coupled to the control input 
of the valve 62. This supply of power to the valve input causes the valve to close, 
connecting the supply line 54 to the input of a delay circuit having at its input a one way 
flow regulator 63. As with the embodiment described with reference to Figure 8, Ihe 
output from the flow regulator 63 is provided to the input of an accumulator 64. 

When the pressure in the accumulator 64 reaches a predefined level, the pressme causes 
a valve switch 65 to move from a closed position in which no compressed air is passed 
from the supply line 54 to the piston head of the piston 35, to an opeii position in which 
compressed air is provided to the piston head. Therefore, when die elevator slips 15 are 
raised (or are jammed at an intermediate position), the piston 35 remains in its fully 
extended position, locking the guide plate 24 in its rightmost position. However, when 
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the elevator slips 15 are correctly lowered, tbe pi^n 30 is withdrawn within the 
cylinder 29 and movement of the guide plate 24 is allo?ved. 

• ! 

It will be ^predated by tiie person of skill m the art ^ various modifications may be 
5 made to the above described embodhnait without jjeparting firom the scope of the 
present invention. ! 
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1 . Apparatus for gripping and releasing a tubular, the apparatus comprising: 
an elevator having shps for gripping and releasing die tubular; 

a spider having slips for gripping and releasing the tubular, 

a valve for directly controlling die supply of pressurised fluid to move the ^ider 
slips between a gripping position and a release position; ^d 

means for mechanically inhibiting movement of said valve to a position in 
which the spider slips release the tubular, when the elevator slips are not in a gripping 
position. 

2. Apparatus according to claim 1, wherein said valve for directly controlling the 
supply of pressurised fluid to move the spider slips is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherein the valve for controlling the supply of 
pressurised fluid to the spider slips is operated by a lever, 

4. Apparatus according to claim 3, wherein the means for mechanically inhibiting 
movement of the valve comprises a guide plate through which the lever projects, the 
guide plate being moveable between a first position the guide plate prevents movement 
of the lever to open the valve and a second position allows movement of the lever to 
open the valve, and wherein movement of the guide plate 6om the first position to the 
second position is prevented if the elevator slips are not correctly closed. 

5. Apparatus according to any one of the preceding claims and comprising s^sor 
means for detecting when the elevator slips are in the correct gripping position, the 
sensor means being coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

6. Apparatus according to claim 5, wherein the sensor means comprises a piston 
and cylinder arrang^ent coupled between the main body and die slips of the elevator. 
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the piston and cylinder arrangement bdng coupled IhydraulicaUy to said means for 
mechanically inhibiting movement of the spider contr^l valve. 

■ ! 

7. Apparatus accoiding to claim 5, wherein saidisensor meaiM! comprises a switch 
which is moved ftom a first position to a second popition when the elevator sUps are 
moved to the correct closed position, and whereii^ when the switch is in the first 
position, movement of the guide plate from its first t0 its second position is prevented, 
and when the switch is in the second position, movemjent of the guide plate &6m its first 
to its second position is possible. . 
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8. Apparatus according to claim 7. wherein tjie switch controls the supply of 
pressurised fluid to a piston and cylinder anangeminl, the piston of which locks die 
guide plate in its first position when tiie supply of pressurised fluid to the cylinder is 
prevented, and rdeases the guide plate whda tii«? t^ly Of imMSuri^ 

15 cylinder is allowed. 

9. Apparatus according to claim 8, wherein saidswitch is arranged to directly open 
and close a hydraulic or pneumatic drcuit j 

I . . - 

20 lb. Apparatus according to claim 8,wherein th^ switch fo^ 

drcuit which is arranged to open and close a hydrauUc or pneumatic circuit 

11. Apparatus according to claim 1. wherein fli^ means for riiechanicaUy inhftiting 
movment of the spider control vaWe comprises a pMon and cylinder ar^ 

25 hydraulic or pnemnatic circuit coupling an elev^r contml valve to a piston and 
cylinder anangement for opening and closing tiie ^levator sHps, and wherein die first 
mentioned piston and cylinder anangement is located between tfie piston and cylinder 
arrangement for moving the slips and the elevator control valve suA that a rod of tiie 
first mentioned piston and cylinder arrangement is displaced by flie flow of fluid in tiie 

30 circuit to inhibit or allow movement of tiie spider control valve. 

12. A mefliod according to claim 3 or 4 and comprising a mechanically operated 
vahre for controlling die supply of pressurised fluid to move flie elevator sUps between a 
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gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is in its first position; 
the lever may be moved to open the elevator slips, whilst wh^ fhe guide plate is in its 
second position, movement of the lever to open the elevator slips is prevented. 

5 ■ ' " 

13. ^paratus according to any one of the preceding claims and comprising an 
additional user operable locldng means for preventing aiccidental movdo^ 
plate between the first and second positions. 

10 14. A method of controlling the gripping and releasing of a tubular and comprising 
mechanically inhibiting movement of control means for directly controlling the flow of 
fluid t6 raise and lower a set of spider slips, when a sA of slips of an elevator are not 
correctly gripping the tubular, such that die spid^ slips cannot be moved fix>m a 
gripping to a release position. 

15 

IS. A method of gripping and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider, 

actuating a set of slips of an elevator in order to move the slips fix>m a position 
20 in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movemoit of a valve directly 
controlling the movement of a set of spider slips such that the spider slips cannot be 
25 moved fipom a gripping to a release position; and 

in the event that die elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move the spider slq>s firom the gripping to die release 
position. 



Amendments to the claims have been filed as follows 
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1. Apparatus for gripping and releasing a tubular,;the apparatus a)mims^^^^ 

an elevator having slips for gripping and releasing the tubular; 

a spider having slips for gripping and releasing; the tubular, 

a valve for directly controlling a supply of pressurised fluid to move the spi^ 

sUps between a gripping position and a release positiop; and 

means for mechanically inhibiting movement of said valve to a position in 
which the spider slips release the tubular, when the dlevator sUps are not in a gripping 
position. 

2. Apparatus according to claim 1. wherein sai^ valve for directly cbntrolHng the 
supply of pressurised fluid to move the spider slips, is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherein the ^alve for controlling the supply of 
pressurised fluid to the spider slips is operated by a yer. 

4 Apparatus according to claim 3. wherein themeans for mechanically inhibiting 
movement of the valve comprises a guide plate through which the lever projects, the 
guide plate being moveable between a first position in which the guide plate prevents 
movement of the lever to open the valve and a second position in which the guide plate 
allows movement of the lever to open the valve, a^id wherein movement of the guide 
plate from the fii^t position to the second position is prevented if the elevator sUps are 
not correctly closed. i 

5. Apparatus according to claim 4 and comprising an additional user operable 
locldng means for preventing accidentelmovemen^of the guide plate between the first 
and second portions. 

6. Apparatus according to any one of the preceding claims and comprising sensor 
means for detecting when the elevator slips are p the correct gripping position, the 



sensor means being coupled to said means for mechanically inhibiting movem^t of the 
spider control valve. 

7. Apparatus according to claim 6, wherein the sensor means comprises a piston 
and cylinder arrangement coupled between the main body and the slips of the elevator, 
the piston and cylinder arrangement being coupled hydraulically to said means for 
mechanically inhibiting movement of the spider control valve. 

8. Apparatus according to claim 6 when appended to claim 4, wherein said sensor 
means comprises a switch which is moved from a first position to a second position 
when the elevator slips are moved to the correct closed position, and whorein when the 
switch is in the first position, movement of the guide plate from its first to its second 
position is prevented, and when the switch is in the second position, movement of the 
guide plate from its first to its second position is possible. 

9. Apparatus according to claim 8, wherem the switch controls the supply of 
pressurised fluid to a piston and cylinder arrangement, the piston of which locks the 
guide plate in its first position when the supply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when the supply of pressurised fluid to die 
cylinder is allowed. 

10. Apparatus according to claim 9, wherein said switch is arranged to directly open 
and close a hydraulic or pneumatic circuit. 

11. Apparatus according to claim '9, wherein the switch fonns part of an electrical 
circuit which is arranged to open and close a hydraulic or pneumatic circuit. 

12. Apparatus according to claim 1, wherein the means for medianically inhibiting 
movement of the spider control valve comprises a piston and cylinder arrangement of a 
hydraulic or pneumatic circuit coupling an elevator control valve to a piston and 
cylinder arrangement for opening and closing the elevator slips, and wherein the first 
mentioned piston and cylinder arrangement is located between the piston and cylinder 
arrangement for moving the slips and the elevator control valve such that a rod of the 



first mentioned piston and cylinder arrangement is displaced by the flow of fluid in the 
circuit to inhibit or allow movement ofthe spider control valve. 

13. Apparatus according to claim 4 and comprisi|ig a mechanically operated valve 
for controlling the supply of pressurised fluid to mbve the elevator slips between a 
gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is in its first position, 
the lever may be moved to open the elevator slips, whilst when the guide plate is in its 
second position, movement of the lever to open the elevator shps is prevented. 
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14. A method of controlling the gripping and releasing of a tubular, comprising 
mechanically inhibiting movement of control means for directly controlling a flow of 
fluid to raise and lower a set of spider slips, when a; set of slips of an elevator are not 
correctly gripping the tubular, such that the spider slips cannot be moved from a 

15 gripping to a release position. 

15. A method of gripping and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider, 
20 actuating a set of slips of an elevator in order to move the slips from a position 

in which the tubular is not gripped by tiie elevator slips to a position in which the 
tubular is gripped by the elevator slips; 

in tiie event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
25 controlling the movement of a set of spider slips such that the spider slips caraiot be 
moved from a gripping to a release position; and 

in the event that the elevator sUps achieve the correct gripping position, allowing 
said valve to be operated to move the spider slipis from the gripping to the release 
position. 
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